Abstract From extensive literature research a total quality management ( TQM) model is developed. This model describes the basic elements of the concept of TQM. It also provides the way in which the basic elements can be made operational in practice. Based on this model a quality-diagnostical instrument is developed to establish the actual TQM-situation in an organization. The instrument has been tested in two cases in an existing company and the results look promising for purposes of using the instrument in the process of realizing TQM and 'measuring' and stimulating continuous quality improvement.
Introduction
The importance of a sound quality system within an organization has increased rapidly in recent years. Many discussions on the subject focus on the concept of total quality management (TQM) and TQM is the subject of a great many publications concerning quality in general. However, the content of these articles and the accent they present, differ to a considerable degree. Some emphasize for example the importance of conformance to the requirements and demands of the customer, while others emphasize the importance of management commitment.
Questions arising as a result of this situation are: What is the overall concept of TQM? Is it possible to summarize it in a single definition? Is it a concept built up of a number of basic elements?
A company which asked itself these questions and decided to look for answers was DAF. DAF is a manufacturer of commercial vehicles with approximately 15,000 employees and production facilities in The Netherlands, Great Britain and Belgium. It is a company which realized sales of 53,791 vehicles in 1990. The need for an answer to the above questions on TQM arose within the Corporate Quality Department of DAF, the department concerned with the structuring and improvement of the company's quality systems. Due to the increasing importance, both in literature and in practice, of the concept of TQM, the need arose for a clearer understanding of this subject in order to enable an assessment of its role in the formulation of long-term quality-objectives.
The description of an overall concept of TQM may initially be a theoretical one, leading to queries as to the practical value within organizations: the place in which quality must be realized. TQM must not be a 'story' alone. The TQM concept must be translated into practice in such a way that it can be exploited by an organization. DAF's requirements were presented to the Department of Technology & Qrganization, Twente Quality Center of the School of Management Studies at the University of Twente, The Netherlands. Research has been carried out to obtain answers to the questions. In a series of two articles the research and its results will be presented.
The research was based on an extensive literature study concerning the basic elements of TQM. The literature study included both basic articles on the concept of quality as well as the latest (state-of-the-art) publications. This provided a perception of the historical development of quality management and enabled an understanding of the basic elements of which TQM is composed.
This, the first of two articles resulting from the research, deals with the theoretical backgrounds, the concept of TQM and the TQM model which has been developed. The second article describes the translation of the TQM model into a diagnostical instrument for purposes of determining the status of TQM within (part of) an organization. The second article also reports on the cases in which the instrument has been applied. The results are promising, particularly with respect to the use of the instrument for the initiation and continuation of improvement processes.
As already mentioned, this first article reports on the extensive literature study concerning TQM and the use of its results for the development of the final TQM model. For this purpose. Section 2 places TQM in a historical perspective and provides a view of the development of quality management from three different perspectives. Subsequently, in Section 3, the TQM model comprising eight basic elements is presented. Section 4 describes the operationalization of these generalized basic elements of TQM towards more concrete concepts, methods and techniques. In Section 5, the concepts, methods and techniques are allocated to specific application areas within an organization. Section 6 provides the closing of this initial article with a number of conclusions.
Quality management in a historical perspective
The development of a systematic approach to quality management can be defined in four stages:
(1) quality inspection (QI); (2) quality assurance (QA); (3) total quality control (TQC); (4) total quality management (TQM).
In literature (e.g. Feigenbaum, 1983; Foster & Whittle, 1989 ) a number of characteristics can be perceived for each phase, as shown in Table 1 . In order to distinguish more specific characteristics per phase, it was decided to analyse the various phases from three perspectives (Bossink, 1991) .
Utilization and technical perspective
This perspective centres on the degree to which an organization concentrates on conformance to the specifications and requirements of the customer (utilization) and the degree to which the relevant capabilities and limitations concerning the production of goods and services are taken into account (technical). 
Cultural and structural perspective
The cultural and structural perspective considers which standards affecting quality management are established within the organizational culture and how the organizational form of the quality system is realized within the structure of the organization.
Maintenance, improvement and innovation perspective
The third perspective questions the degree and manner in which an organization pays attention to the maintenance, improvement and innovation of products, processes and the organization.
Analysis of the four phases from these three perspectives shows that the centre of attention concerning quality management changes over time. During the QI and QA phases, the emphasis is on the first perspective and on the technical aspect in particular. Quality is considered to he an entity to be attained by technical means.
In the TQC phase, attention is centred on the cultural and structural perspective. The idea that the required quality has to be attained collectively and that everyone should work according to the relevant specifications and requirements plays an important role in this phase. The subject of attention in the realization of quality is the organization as a whole.
In the TQM phase, the centre of attention shifts towards the maintenance, improvement and innovation perspective. In this phase, relatively considerable attention is paid to the maintenance, improvement and innovation of the products produced by the organization and to the processes and organization by means of which this is realized.
The fact that the centre of attention shifts does not mean, however, that the other perspectives are ignored in any phase. Table 2 lists the characteristics which can be distinguished for the various phases on the basis of the three perspectives. The perspective subject to the most attention per phase is indicated by double lines. 
The TQM model: basic elements
The development of quality management and its analysis from the viewpoint of the three perspectives, leads to the definition of a number of basic elements of TQM. TQM appears to be a concept which is difficult to summarize in a short way. Although the starting point of quality management is simple: the delivery of a product which satisfies the needs of the customer, the concept of TQM with which an organization can achieve this result is somewhat more complicated. The eight basic elements of TQM which can be distinguished are:
(a) Totality. Quality management is concerned with an organization as a whole. It is everyone's responsibility that products finally leaving the organization, comply to the customer's specifications and requirements. The personnel in both the primary and secondary processes as well as the decision makers and the executors of these decisions all have their responsibilities in the realization of quality. It is thus vital that all activities in the organization are mutually harmonized and coordinated in order to achieve the desired product. In this aspect, it is important that the organization is looked upon as an open system which operates on an exchange basis with its environment. The organization must be aware of this exchange and must take account of its consequences on the quality system. Examples are for instance environmental regulations which lead to limitations in the way an organization functions or consumer organizations promoting the customer interests.
(b) Line-staff relationship. Although quality is realized by the organization as a whole, the actual responsibility for the quality of a product lies within the line organization. The quality department has an advisory and supporting role in the realization and improvement of quality.
(c) Technological perspective. During the development process, an organization takes into account its existing possibilities and limitations in manufacturing goods and services. Possibilities and limitations arise due to both decisions made within the organization and external factors. A decision to mass-production precludes the opportunity of speedy implementation of product changes and limits an organization's ability to respond to changing market requirements. An external factor such as environmental regulations may bring limitations, for example in the requirements for separation of waste materials; at the same time, however, a quick reaction to such regulations may offer an opportunity to gain a lead on the competition. An organization must employ all available creativity in order to create new opportunities, minimize limitations or turn them into opportunities.
(d) Cultural implantation.
It has to be a habit of everyone in the organization to continuously consider improvement of the products and the processes of the organization. This habit is anchored within the organization's culture. Personnel are aware that they must make an effort towards improvement each and every day. The final goal, the perfect situation, does not exist: it can always be done better. Improvements are related to the working environment of each employee as well as to the groups within which they function.
(e) Management commitment. Quality management forms a part of the task of every manager within an organization. Management functions as supporting and stimulating factor in the quality improvement process. Managers are aware of their responsibilities concerning quality management and know what this means in relation to the performance of their (daily) tasks. Top management is responsible for the formulation of a quality policy which is integrated within the organization's overall policy. This quality policy must be implemented by management itself by translating the quality objectives and long-term quality plans into concrete short-term action plans. Middle management plays an important role here. In addition to a positive approach to quality, management must demonstrate this by word and deed and must possess an excellent ability to accept change, considering the fast changes in their surroundings.
(f) Upstream emphasis.
The realization of quality in upstream processes such as market research and research and development receives considerable attention. The underlying idea is that the quality of a product can never exceed that of its design. Accurate and thorough market research, results in a good understanding of the customer's requirements and demands. An organization thus knows what is wanted and, by means of a good R & D programme, can translate these customer requirements into a product satisfying them. This translation (of the sometimes rather abstract customer requirements), into product specifications and design, demands a great deal of attention. The final objective must be to bring a product onto the market that is fully developed (without teething troubles) and satisfies the desires and requirements of the customer.
(g) Market-in approach. The market-in approach (orientation to the customers' requirements) is applied throughout the organization. All activities performed on behalf of the organization are centred around the demands and requirements of the external customer. In addition to these, the demands and requirements of the internal customers have to be considered. The concept of internal supplier-customer relationships must be strongly developed. A supplier can only satisfy customers' requirements if these are made known to him. This implies that the customer must inform the supplier of his demands and requirements and the supplier must confirm the degree to which they can be met. Good communication between personnel within the organization as well as between the organization and its environment is thus essential.
(h) Integration. Maintenance, improvement and innovation of the product produced by the organization as well as the processes and organization involved, are treated integrally. The underlying idea is that the characteristics of the product, process and organization leading to customer satisfaction are achieved not only by maintenance and improvement but also by innovation. Competitive strength in the current market is sustained by maintenance and improvement of existing products. If innovation is neglected, an organization runs the risk of losing its competitive strength in future markets. Consider, for example, the producer of the perfect record player who now sees his market stagnating due to the introduction of the CD-player.
Making the TQM model operational
Next question is how the eight basic elements can be made operational for practical use within an organization. In the research, this has been done by means of concepts, methods and techniques. Determining the presence or absence of concepts, methods and techniques supporting the quality management of an organization, provides a means of determining the degree and way of implementation of the TQM concept.
The selection of these three categories is taken from Zink (1990) . In the conducted research the terms are defined as follows:
1. Concept: general basic idea derived from one or more basic elements of TQM. An example is the Zero-Defects concept (Crosby, 1987) . 2. Method: a fixed, well-considered way of working in order to attain an objective resulting from TQM. Examples of methods for achieving quality objectives are quality circles, quality manuals and policy deployment. 3. Technique: a compilation of operations or actions of a recipe-like nature which can be applied relatively quickly and which provides an understanding of a situation or problem area such that the solution of a problem can be seen or is obtainable. Examples of techniques to be used are: Pareto-analysis, FTA and FMEA.
In total, 63 concepts, methods and techniques supporting quality management were examined. The question was then posed within which parts of the organization these concepts, methods and techniques might be found/implemented. This question will be answered in the following section.
Application areas of the TQM model
Based on the quality management model of Vorstman (1990) , the 63 concepts, methods and techniques were allocated among four categories of application areas:
1. Primary activities: the operational activities which have a direct contribution to the realization of the product. These are, in sequence: market research, specification, development, manufacturing preparation, manufacturing and distribution and service. 2. Supporting activities: the activities which are required in order to be able to perform the primary activities. Examples of these are: book-keeping, personnel management and manufacturing control. 3. Conceptuallregulatory activities: conceptual activities are those related to the creation and execution of the business plan in which the objectives to be realized are formulated and the choices are made concerning, for instance, product/market combinations and allocation of resources. Regulatory activities are those which ensure that the results realized by the primary and supporting activities conform to the prognosis of results in the business plan. 4. Top-management activities: these are the activities required to manage the organization as a whole: a task of top management, who have an overview of the whole organization. The most important management activities are: the formulation of policy, the creation of a management structure, the allocation of resources and the monitoring of the ongoing processes in the organization.
The purpose of this control-model is to enable the optimal execution and harmonization of the various activities within processes, in the most efFective and efficient way, in order to ensure that the final product is such as desired by the customer. Table 3 shows in which part(s) of an organization, the various concepts, methods and techniques can be found/implemented. It is outside the scope of this article to address further details of the various concepts, methods and techniques listed in Table 3 (some are also treated under different names in the literature). Furthermore, neither the relative importance nor the relationship between the concepts, methods and techniques is indicated. The purpose of Table 3 is to illustrate that the presence/absence of these concepts. methods and techniques in (a particular part of) an organization indicates that the concept of TQM is (or is not) in use. The table also provides an overview of the many and different areas of application of TQM.
The majority of the 63 concepts, methods and techniques considered here are not universally applicable. They are frequently specific to one or two application areas (Table  3 : the appHcational potential of a concept, method or technique is indicated by an asterisk).
Conclusions
TQM appears to be a concept which is difficult to summarize in a short definition. A description by means of eight basic elements appears to be a workable solution.
An organization wishing to formulate quality objectives can adopt these generalized basic elements as a starting point. By taking the specific and less-specific characteristics of the organization into account, concrete quality objectives can be derived from the basic elements such that the TQM concept can be adopted by an organization in a suitable way.
The operationalization of TQM by means of concepts, methods and techniques as well as their allocation to different parts of an organization, offers the opportunity of working towards a diagnostical instrument with which the status of TQM within (a part of) an organization can be assessed and evaluated and on the basis of which quality improvement activities can be initiated and continued.
The development of this instrument and its use in two cases will be described in the second article.
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